The Kepler 3 rd law (K3L) was extended considering the gravitational field, in analogy to electricity and magnetism (E&M), produced from the circular motion of point masses of a binary system. Additionally the Newtonian acceleration in the field equation was replaced with the relativistic acceleration (ENET). It was found out that the increase of the angular speed with the decrease of the mass separation is less drastic for the E&M analogy than for the K3L case. The use of the ENET acceleration however yielded a more drastic profile than the K3L results. A gravitational model (in analogy to E&M) for circular orbits reported previously was extended to cover relativistic speeds. It was found out that even for low speeds the linear-momentum term was not negligible. The extended model yielded faster orbital decay than the non-extended one. The use of the extended K3L using ENET yielded even faster orbit decay but slower than the results of the linearized general theory of relativity (LGR). Similar results were obtained when the gravitational radiation fields were compared. The period decay (for circular orbit) of the Hulse and Taylor pulsar binary was simulated; the extended models yielded larger period decay than the non-extended one but smaller than the results of LGR.
Introduction
The similarity between the Coulomb's law for electrostatics and Newton's law for gravitation triggers the question: Could the laws of electrodynamics be extrapolated to gravitation? Efforts in this direction have been made before by, for example, Maxwell and Heaviside in the 1800's. One characteristic of classical electrodynamics is the generation of electromagnetic waves by accelerated charges which when it was experimentally demonstrated it revolutionized the communications and it is still the corner stone of the modern communication devices. There have been many attempts to develop gravitational models that generate gravitational waves in addition to the ingenious general theory of relativity (GR) of Einstein. The reasons for that, apart from just curiosity, could be:
The complexity of the math (and also the physical concepts) involved in GR which can be avoided (and still giving students sound basis for understanding the wave generation process) using for example a gravitational analogy to classical electrodynamics, see for example [1] [2] , where a gravitational model, in analogy to E&M, was developed for a binary system composed of point masses which produces relations in striking agreement with the LGR dependencies. The amplitudes of the relations are however significantly lower than the LGR's ones.
Another reason for developing other theories is the belief that GR is not the ultimate (if such a theory could ever be developed) theory, especially, if the problems of dark matter and dark energy (or alternatively dark physics) are considered. Note that [3] found that GR could be ruled out, in favor of a vector theory of gravity, based on the ratio of the strain signal of the three interferometers of LIGO-VIRGO from the GW170817 event.
In this work an attempt was made to implement the suggested correction mentioned in [1] to the gravitational potentials to consider its impact on the decay of a circular orbit. Extensions of the 3 rd Kepler's law (K3L) were derived and their impact on the orbit decay was also assessed. The objective of this work was to determine the impact of ENET [4] on the electromagnetic analogy of gravitational orbits' decay.
Gravitational Decay of Circular Orbits as an Analogy of Classical Electromagnetism

Extension of Kepler's 3 rd Law Using Gravitational Fields Analog to the Classical Electromagnetic Fields
In analogy to the Lorentz force of classical electromagnetism, the gravitational force acting on a point mass a m due to another point mass b m can be formulated which when equated to the inertial force (2 nd law of Newton), the following balance in polar coordinates is obtained: 
where, Assuming that the point masses follow circular orbits with piece-wise constant angular speed ( ω ) the following is obtained for the fields acting on mass a:
where, ba r r = : Separation distance between the point masses Note that making c = ∞ Kepler's 3 rd law for circular orbits is recovered. Equation (8) is solved using the substitution 2 ω ω ′ = .
Gravitational Wave as an Analogy to the Classical Electromagnetic Waves
In this section the model presented in [1] is classically (prior Einstein's relativity) extended to speeds comparable to the speed of light in vacuum following the correction therein indicated which contains the ratio of the binary velocity to the speed of light, the resultant equations constitute the gravitational equivalent of the Lienard-Wiechert potentials.
The gravitational fields can also be written as [5] t 
The gravitational radiation field is determined as 
Using the binomial expansion in the law of cosines relating , 
near momentum plus the one containing the inertial force. Note also that for small v even though The radiation field is therefore: The radiated power per unit area is ( )
The integrals will be determined numerically.
Gravitational Orbit Decay
The total classical mechanical energy of the binary system is [1]
. Kepler's 3 rd law for circular orbits was used to obtain the right hand side equality. Note that the classical EM potential energy is also written with an equation similar to the 3 rd term of left hand side [7] .
From energy conservation follows
so the orbit decay is determined from
To consider the extended 3KL, the mechanical energy equation is written as Open Access Library Journal . For simplicity the two arm lengths were assumed to be the same in the model of [1] .
Impact of the ENET Relativistic Acceleration on the Gravitational Orbit Decay
Extension of Kepler's 3 rd Law Using the ENET Acceleration in the Gravitational Fields
When the speed of components of the binary system is a significant percent of the speed of light a relativistic theory should be used to address the problems that cannot be explained with Newtonian theory, for example, the intrinsic (two body problem) perihelion precession of the planets (specially Mercury). The mass separation values were just generated. NK1 is the Kepler's 3 rd law. NK2 is the extended K3L considering the E&M analogy (Equation (8)). NK3 is the extended K3L considering the E&M analogy and replacing the Newtonian acceleration with the relativistic acceleration of ENET (Equation (25) was solved iteratively by isolating the quadratic term). Note that only for mass separations significantly smaller than s r they drastically differ among themself. It is curious Figures 2-5 show results also for a system of equal masses with total mass of 70 M sun The total radiated power, d d E t , was calculated numerically using 100 angular partitions. Note that the objective is to obtain, if possible, an kw n that makes the approximated radiation field to be reasonably in phase with the original one. Figure 7 shows the results of the wave form (strain signal) calculation for NK0 and for a gross approximation of NK1 using 1 kw n = to have a tentative idea of the amplitude of the strain signal (h). The results for NK2 and NK3 are as expected. Note that the GR model predicts the beginning of the merger about 0.4 sec. into the transient [1] . The calculation in Figure 7 was extended to 1 sec. just to see the trends better.
It is well-known that
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Computational Results and Analysis
It is notified that using the accumulated phase equation, 
Summary and Concluding Remarks
The Kepler 3 rd law was extended considering the gravitational field (in analogy to E&M) produced from the circular motion of the masses of a binary system. The Newtonian acceleration in the field equation was replaced with the ENET acceleration. It was found out that the increase of the angular speed with the decrease of the mass separation is less drastic for the electromagnetic analogy than for the K3L case. The use of the ENET acceleration however yielded a more drastic profile than the K3L results.
A previous gravito-electromagnetic model developed for non-relativistic speed was extended to cover relativistic speeds. It was found out that even for low speeds the linear-momentum term was not negligible. The extended model yielded faster orbital decay than the non-extended one. The use of the extended K3L using ENET yielded even faster orbit decay but slower than the results of
LGR. Similar results were obtained when the gravitational radiation fields were compared.
The period decay (for circular orbit) of the Hulse and Taylor pulsar binary was simulated; the extended models yielded larger period decay than the non-extended one but smaller than the results of LGR for circular orbit. It could be worthy to use elliptical orbits to see the impact on this comparison. It is notified that calculations (not described here) of the perihelion shift of the Hulse and 
